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ABSTRACT 

PROBLEM TO BE SOLVED: To perform a vector conversion operation or an inner 
product operation using the floating points at a high speed and with high 
accuracy. 

SOLUTION: The result of an inner product operation or a vector conversion 
operation is obtained by giving eight floating points to four multipliers 
220a to 220d for their parallel operations and adding together these 
multiplication results in parallel to each other via a single 4-input adder 
226. A circuit 227 normalizes and rounds the output of the adder 226. Thus, 
an inner product can be calculated via the multiplication and the addition 
which are carried out once in parallel to each other. Then no rounding 
process is required for the double input in every product sum operation to 
shorten the latency of the inner product operation and to improve the 
arithmetic accuracy. Furthermore, just a single circuit suffices for 
normalization, etc., and accordingly the increase of the circuit scale is 
minimized. As a result, an inner product operation, etc.. using the 
floating points can be performed at a high speed and with high accuracy. 
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2 2«rHW1-$. H?-f'<2 0 QRV-tUt? 2 0 
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-hA[0]. B[0], A[l], B[l], A[2], B[2]. A[3], B[3] 
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!r|@8"JlC^1-5fSf-i®l¥L a 0, LbO, Lai, L 
b 1, La2, Lb2, La3, Lb3 {^tlblS^® 
g|*r*lCL a i , Lb it fclB-f) Srfc+i. 4 ©05* 
g3?2 2 0 a~2 2 0 dKtt£*©[£#-8iH£La i, L 
b i LT, SIMttjSftOflHBctf, ^mS^ISc^fC 
t LTftttSixS. *JW2 20 a-v220d|J, 

[0]. M[l], M[2], M[3] (6tT¥lCM [n] ki> 
E*tt mtrtZ. «M(0], M[l], M[2], M[3] 
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E[2], E[3]CDAfl>feft:*:©t>2rEma x &LT8JR 
T5„ $C^3§2 2 4 a~2 2 4 dliEma xA»feE 
[0], E[l]. E[2], E[3]Sr«»LTa»Ed i f 
f [0], Ed i f f [1], Ed i f f [2], Ed i f f 
[3] (ElT*lcEd iff [n] k fc£-f ) £#3„ ffi 
Eg#Ed i f f [0], Ed i f f [1], Ed i f f 
[2], Ed i f f [3](J, mLTy^-fl 2 1 a~2 2 

1 dK«fc$77^y Y*s7Y®L-k®®-tZ>. Itztf^ 
X, #77^t2 2 1 a~2 2 1 dOfflTjMa 1 n 

[0] , Ma 1 n [1] , Ma I n [2] , Ma 1 n 
[3] («T¥fcMa In [n] fc tffii") ft, ft*«i 

fc, JS««2 2 8tt, «rES£Ed i f f [0], Ed i 
f f[l], Ed i f f [2], Ed i f f [3]lwJ;oTtfJ 
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&»ei-5fc#l-, It«OMEmax^6'MS 

[0 0 2 9] HjEftMLttttSfO^-hEORl^EOR 
4, #te^Sfby-hEOR5~EOR8&U ! l?£-fi 
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tt9»y— FEORl~EOR4 OJfcft t 

©8W>f?*$:«J£+$. WJESiwfciW-s [o] , s 
[1] , S [2] , S [3] »^SJRSB2 2 5tCCSU 
lEEma x *>-o#S m a x i: LTSft £itSo 

flUEft^-S [0] , S [1] , S [2] , S [3] lift 
m%S m a x k O-mWtiLtotiiMftf- Y E O R 5 
-EOR8ICj:o-C«jeS*l«. *©«JEIS*Inv 
[0] , I n v [1] , I n v [2] , I n v [3] 

(aminv [ n ] ttsa-f) r?*-*- 

2 2 1 a ~2 2 1 dfcfWsSil, W*.tf«Jfc8ft I n v 
[0] , 1 n v [1] , I n v [2] , I n v [3] 

tiamm "1" <Dm£\Zft77<{i-2 2 l a ~2 2 1 d 
11, *f^1"S^M [n] SrSlcLTIUTJMa l n [n] 
P.ftifctZ. ZtimUM Cn] 5r2<Ott&lc^m^5fc 

tt, **©JRJf82 2 0a~2 2 0 dtr*lf*ft5»tt 

Sflnv [n] «r4*t"5. 
[0 0 3 0] 4\1}to$&2 2 6I±, WET 9 2 2 
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Inv [n] as{W&$*L5. iMitttUti-**. 4X7J 

ialMI2 2 6tt, ttE2©m»fc©IW«*ffi3ii"rv^ 
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J6(7)JaS^#If2^f- 1 n v [n] lcS<J^Tff5o 
[00 3 1] 4A73Afl»#2 2 6<Offl7JMa cmtt. IE 

©082 2 711, StlEIE^ftttiro^&Ema x tftJUffi 



AM a c m b ftf-S m a x b (cS^V ^XiEmtH^iE 

n5??»/J«?SrJx A[0] • B[0] + A[1] • B[l] 
+ A[2] • B[2] + A[3] • B[3]^>ffftttHeX2:S 

[003 2] 05 IClig^JIKcigiRgB 2 2 3 

MlSE [1] fcE [0] #M*ttilM2 2 30 

Sn«.-n*K, E [3] tE [2] #*KMtft»2 2 
3 2l;:«fcoTit&$*U ^IV^tU^^2 2 3 3t' 
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^/jvjtKli2 2 3 4-eitK$n, *#v^as*^^2 

2 3 5TjIft$ft5o tU^?2 2 3 5 0tMJ#ttl2£ 

[0 03 3] SI 6 ICti??-&i£4RS5 2 2 5 ©-0>J#^3tV 
5, "feU**^ 2 5 0ttttES [1] XilS [0] £ig 
JRU tH^2 2 5 1IJ;tttSS [3] XttS [2] £ 
igJRU irl^*2 2 5 2ttirW**2 2 5 0©tn*JX 
\t±l>?9 2 2 5 lOSUA^ii^-fi. 2 5 

0 - 2 2 5 2 ©8JRM»«*ttffl!E*/J*lfctHB2 2 3 
0, 2 2 3 2. 2 2 3 4 0tttfettJ&ttSffi9-Ma xCn 
t liSil, cmcioT, Ema xi LTiH^Sftfc 
Jg»{c«5#»/h«jftftOflF*»*, WIBiE*IMt«roflF 
fSroaxt LTitHR$ftSo 

[0034] W7\ZttT?'('i-2 2 1 a (221b~2 
2 1 d) (O-WjJS^StlS. W?2 2 1 OttM [n] 
*rA#U Ed N f [n] lC<fcoTT7-r * > h;>7 
h£ (v-7 h My h&) iMHWZtlZ. 2 2 1 0 

OihfitM 2 2 11 TSlcSn, ^ 2 

2 1 lOffi^Xiiv'7^ 2 2 1 0<oaiA* s I n v [n] 

icio-aru** 2 2 1 2-eaiR£*t, iiiRSftfcfiia 5 

Ma In [n] b ZtiZ, 

[0 0 3 5] 08fc.tt4A:fcADg$§2 2 6©— 09#5*S 
ft 5. Z©4A*iDjHB2 2 6tt> «T±(fS#OfP (ft 

as A) >«f±(f (=sr+y-aj^) tSr^y-GM^Dg 

1ST U-f 2 2 6 0 T-SfJ * y -fct£Ang3&2 

2 6 ir*»©ft*#$SWK*^ffi±tf©^**E* 
^SEJBJBSfrtfl"*. £0 4A:M)OjHI2 2 6li:*o 
■C»e>*l5ftMa cmliAA©^ h»lw#L-C£i:*:2 
tfy }>*|;t.54ft6-£ l &8a»&, 4AAJ0JHS2 2 6ICA 
aSHSfltMa In [n] ft* Cfe 2 f y h»3-JtK# 

ft 3 ixt * + y -fiWBto*S7 K 2260 icflW&S it 

[0 0 3 6] 08K*5^T, fllfE2©*fiS{fc;©fc©©& 

*aa (+D tt3tr$/ h©*+>>-fr§-c in [03 , 

Cin [1], Cin [2] iZ XoXftfrilZ, ttifio 
!ft93*»e>9!&jMeJ:5l^ #-S§-iiJRSl52 2 5 lis [n] 
OrtOifilA* — 3&8&-t**a»&, Inv [n] 
0^r£< v t>-of±&"f IftSIS "0" <£*ft*= &o 



T, 2<D®mt<r>M&ttMa i n [nj Wrt0 3 B«T 

{zlfrt£e>&\ zixZ&&irZ<Dii*ORtf-}>2 2 6 

2, ORy-h 2 2 6 3, AND • 0Ry-h2 2 6 4 
T?*t)5 a @9i:ttlnv [n] VfelzMLXC i n 

[0] , Cin [1] . Cin [2] O&0 ftSft#*% 
3ft-C*i9, wixlrJ;oT't>?^5)^'tC<tDl-, Cin 

[2] ttl nv [2] tlnv [3] ©'>fr < i: 
tfttStf "I" OttlwttJM "1" KSft, C i n 

[1] {JInv [l] tlnv [0] <T)<p*<bi>-% 

tftem®. "i" ofc*u:tt«tt "i" K£ft, c i n 

[0] ttl n v [1] tlnv [0] $cV s I2 I n v 
[2] tlnv [3] iPAfc&Stt "1" ©t#W§ig 
« "1" Ic$ft3 0 
[OO37]01O jCttWIB*-f y H*#l0*»7 W 
2260i=*+y -fi«S0W*2 2 6 1 ©SMBfcKSfll 
#©-0!#i5*£ft5. «WE*+y-»#tBWBTW2 
2 6 012. WOBHSftfc^a 8 , ttfiMMM-^av:? 

Uj/f" (4-2COMP) 2 2 6 5 i o"ttil^3^ 
5o ^W4-2ny7'l'j't2 2 6 5l±ill 1© 
(A) I£0lj7n§*l<5.fc9t-5A?J (I 1~I 4, C i) 
b3\Ht) (S, C, Co) ££1"*. **V-ltit>Co 
\i1&<D±.tfL¥y b©3f* y — A#C i l^8E-f?>fcft, 
4-2 3y^yt2 2 6 5tt4iB©^s/ M 1-14 
5r^Dg-f5o Stt*r©*Dgtti:*), Ctt*©A]*teJ:oT 
^•fS^+y-tUAffe^o 4-2ay/Vyf226 
5<0ft?fi, CoiSC Hz&&Lt£MX's JLWH1±* 

fia»<tV\ WsLtf HI© 4 -2 j/ f" 

2 26 511, 011© (B) IzmniZiXSi.HZ. 2© 

tt, #^*JPS$iX'&v , '* J , (C) fc«*Sn*:^^ 7" 

U^tMUXSrSefflV^rlS^^nS. fS), 4 -2 3V 
7>uy9-lz^X&ftZiitcXWlb LXMt&&® (M 
•?-ft«iifS^#) TECHNICAL REPORT OF IEICE ICD94-1 
35, DSP94-91 (1994-10)© \'<%y5*S s J*9 -lASf- 
7*V^-y-«T3SfflUfcftIIJ5 4 X 5 4 f y hWM (^73 
~79H) * 5 *J<5. 

[0 0 3 8] 01 0ICj3V>-C, ^*©4 -2 ^>-?V*/ 
t2 2 6 5l^a, WEry-r^tbAMa In [0] ~M 

a in [3] {zisvm-ftm.otyy&TQMfrb 

«g»C4lfy HWt-CftttSiX-CV^*. Ma In [0] 0 
~Ma 1 n [3] OlSMa 1 n [0] ~Ma 1 n [3] 

-{f^-Cin [3] |i^T&©4-2 3V7'Vs'^2 2 
6 5 0*+5-A***Cili*tbii5. mU*>rV 
2 2 6 1 Ii$&<i©£2l0$?!§2 2 6 1 let 

-A* t SHSo ^b03S^©-*©AB»A*tt4 - 2 a 
>7*Us/-y-2 2 6 5©foffi^S t Six, t5— 
AA«-0±ai^ESSiafc4-2aV7 , W5't2 2 6 
5©*^ y-tBACt WE** y— fs^-C i n 



['2] ttftTtt©^»S<O-#©*0*Aa«*i L-C 
[0 0 3 9] Ell 2JrttUv?^^77^ ^O— W^P V 

Z*i'i?x97*-'faHt*#wi&ii> El l 4 

[0040] l/-^?77'f^2 1IJ, fcfcWRSftfc 
FR-Gr. [0]~FR-Gr. [3]&#U #1^** ^/W-TTR-G 

r. Mttdl i 3 (c^Sfts i o \zm<n \s*s* 9 @?sfr 

[m], FR[m+4], FR[m+8], FR[m+12]8rfrf5. 01 
3ICj3V^T»ttO~3©»ftT?*>5. 1^**0 
JgliEIl 4|C^:$ft.5<fc 7D> h/<s^ t^y^ 
Ay? Srffififc-f 3 fc»©-*f O ^FRJ[n], FRK[n] 
££"f£„ Hl4«C*J^TnttO~l 5 0»»-C*«. 
Wv^FRJfn], FRKWtciJi-Sl^^lbf^OJBvtttt 
fftite[n]fcJ:o-C*it5»ii5. #ii*»*i:3ft* 

U5?**FRJb], FRKWca^iJBWn], Q[n]<D*H£ 
tt^BankJCioT-feU^^SL 1, S L 2 t?S5SJ-«I 

[■]. P[o+4], P[o+8], P[m+12]fi, 2f j/ KOff-§-ReadA 

ic ± u -t v * 9 s l 3 T-fsrnM litfSjgjR £ fts r. 1 i- 

■^-ReadBId i <0±\s9 9SL4 T"{»rft/4>HB;i s SJR$ft3 
wtlwio T«*B [■] |C«tt?I«6J= $ ft 2 o W S** * ^ 
'W-yoSft-Qtn], Q[b+4], Q[b+8], Q[m+12](4{g-§-Rea 
dAKUzoT&WSftS-fe ? S L5~SL8t'l/v^ 
*/^-:/¥ft|;:2m$ft3, #J!2irl^*SL5, S 
L6. SL7, S L 8<D\ht)b%;*Ol'isX9 9';l'-7 
C9ttS7jR[3], R[2], R[l], RtOlilifff-ReadTypelCio 
■CW»*iX5-fe^*^SL9, SL10, SL11, S 
Ll2-CSWl3ft, iil&£ftfc*><7);6^-Ktf-hA 
[3], A[2], A[l], A[0]<DiiJ7jfc$ft3. Lfc^o"C, 
5-K*-M[3]. A[2], A[l], A[0]*»6tt, El5fc 
^£ ft 3 <fc 5 lw, Ui?^? ^l'-7'*fi[T4®(Dj?fb^> 

7*<D£ti73B[3], B[2], B[l], B[0]tt*©** !J- K#- 
hB[3], B[2], B[l], B[0]CDtil73i:*ft3, Lfctfo 
!>-K#-hB[3], B[2], Bill. B[0]frbtt> HI 1 

— K^— \>C\Z\t^:A(0U'J^9 9'j^—y<DthtlB[2], 
B[2], B[l]. B[0]^II^ReadC!^ioffe^^^S L 1 
3 ^®#*ftfc ft o s L£#oT. Hi 7 



iC^ft-SiSIC, fif-ReadBiReadCVOttfglcfcCT 

t?l5: #1127-1' h#-hX, Ya»feOT.*tt(S-&rrit 
eTypelC £ o -CM* S tlS * f * * S L TSJR $ ft 5 . 
[004 1] [rt««3H JWrEFPU2firfflVNfcrtf|» 
Slc:ov>-cttK1-5, W*.«rt?Hi* BU8fc**3ft3 
J:5Jw, 3&5ESK«-*J^-C, *5»lEoa5lc3tS:St 

fcW0a^W3$*#*3«>U#JfflT?#*. FPU2 
(4. ^ M,V1 (= [X 1, Yl, Z 1, Wl) ) t 
V2 (= [X2, Y2, Z2, W2] ) JrOrtSU&l 

ftpr Vn, VmiZ&iX&lt>5ZbtfX-% 

3c 

[0 0 4 2] «9iaPia«»^^^i3«iS<0«E(SttSll 
9lC^$ft3 a 09x.tf, W^^77-f^2l©^h 
/UUSfcUVOlE [XI, Yl, Zl. W 1 ] i\ V4 
\Z [X2, Y2, Z2, W2] #n- K$ftT^3 fc© 

fc, l/y^?77^1'2 lCy-KftWHJUSft-C, 
I£g$g2 2 0 a ICX 1 bX 2iK *S4l2 2 0 bl:Yl 
fcY2#, *g*l2 2 0 ctCZ 1 iZ 2#, ^gH2 2 
0 dlCWl i\V2#. **3fe5!lttlwfiW&*ft5. Ul 9 

«!U ??Si'MS.*.oS?n^* 5 M^icnt'ftoO 

[004 3]@20 \ZftMVLtm$»&^&V V- ->'^ 

#f 7 74 vK0fi]fflicBii-.3tt«w-^JA J ^^ft3, en 

Yi\,v [m] tv [n] <OrtS(SI»IS*Srj¥lii 

'J*jS1'^^fr [n + 3] iw^-ra. ^h^v 

[n] Ortgm?MM4btKl'i?**FR Cn] , FR 

[n+1] , FR [n + 2] , FR [n + 3] \zu-Y 
$ft3 0 rrtnliO, 4, 8, 1 2©fflfta»T&9, 
SfcFR [n] ligfrlH^ny h^OV-^^ f niC 
#£§ft5fc©fca*$ftfc<'\ ^^77-f^2 1 
W^^FR [ n ] tt, *J'#<S-§-Bank = 0 <0 
^ICIJVv^FR J [n] |c«9S-Cfeft, WWfS 
^•Bank= 1 Oil-g-fctt F RK [n] ^fJUiT 

feftS. r«tt*t*JV^T, 0iJx.iiHl 5©Bank=0, 
ReadA=0t#- h AA^<Dffl73!i 5 ^$ft^3 U-v?^ 
*FRJ [0] , FRJ [1] , FRJ [2] , FRJ 

[3] \Z*t YjVt-9\ 7 [n] Srfit, E116£DBank 
= 0 , ReadB= 1 V#- h B*»fcOli}73* 5 JgSSft^ ^ 
->*^^FRJ [4] , FRJ [5] , FRJ [6] , F 
RJ [7] \Z-<9 h/Ur-*V [m] Srttlttf, V 

[n] >V fm] <Oft&®Wz&S%&®tol£ttf : -? 



*©*§£{£«:, 

[0044] h A<ft&gt*) &|C X WEF P U 2 

n-imo^mnmtm. mm* &vmmt>%. 

Zt-9. P' BSftS^f-^TfcS. ZOi.ift'*- 

9 h 1 ■©aito***** h^««saM>* 

(mic^^ h/uSSHMMi^fc fcfrtS) f t r v b 
ack, Vn|Cj:oT*fc5rtiST'#5. 
[0 0 4 5] ME-** h/u«*aiMi*CJ:S«Wlo« 

*© i efcrousta^teEIISiia. ^LX^-9 Y/vf 
-9 [X i, Y i, Z i, Wi] tt7n y hXy* 

[0 0 4 6] ZO-<9 h/u£^*ft£ic£sa9tt> 

nm\z 4 ae asm* triwfcjft o «+»»!*.* u\ 

IP*>, [Xi, Yi, Zi, Wi] X [all, al 
2. a 1 3, a 14] «r«*LT*©*S**X 

k [X i, Yi, Z i, Wi] X [a 2 1, a 
22. a23, a 2 4] fcjRjrLT-tflttJftfcY i ©^ 
Wc?* k [Xi, Yi, Zi, Wi] X [a31, 
a3 2. a33, a3 4] Srfilg LT*©l££:$rZ i © 
m&lZ7<< k [Xi, Yi, Zi, Wi] X [a4 
1. a 4 2, a 4 3, a 4 4] Sr8WUT*0«S*S:W 

i©^ic7-< k ntm&m&mfrts. **©&s 

[004 7] UtfE-i* hA*9MJI*4#Minp 23-C 

mtiZtiZk. ±S2S«J©rt«Si3l«i31S:ff5fc«)©T 
-9Ws*9-774>\>2 2 0 a~2 2 

0 d afenftKtt**S*i3. El 2 2 T-filS) C < ffi 

E*Sft*ffltt W^«B4 f©El^!T^I&L"tV<5 

*rtfttt, X I Z^-tZW^frKyJ YZtiZc Z. 
©J:5lc, #ft/NM0rtff*H*4Bl ttttK-JI 0 £ 
[004 81 023 fcttJWB^ l^aftiMM*!-** 

;+ l •>** 9 7 r -< ^©furai-Ga-t z> tma-Wfi* 



5o BP*>, *9 h/UV [n] t^fr?iJMatriit©SiSr 
Ui***V [n] I^S^-fSo h/WV [n] ©fig 
»tt»ft'J«AV^i'FR [n] , FR [n + 1] , 
FR [n + 2] . FR [n + 3] fcn-KSftS. ^3 
TnttO, 4, 8, 1 2 ©Wl^T* *> . *fcFR 
[n] ttJjtE7Byk<y*©Ui/*:M nKtfJ&Sft 

-f3l'i?*:J'FB [0] ~FB [1 5] (E12©b0~ 
b l 5 its I' i?.**) KteiSflSns, \s*/*9 
77-^2 l©8ffi£k Wx9?B [n] li, MAI? 
•S^ank=0©^l-(lUv^.^FRK [n] Idf^ST 
bit, Wftfflank=l©4S^icBU^!5fFRJ 
[n] (CflUSTfeftS. 

[0 0 4 9] iOtt^l^Vvf, £8Wf?lJMatrixO:, @ 
1 5 K*JV>TReadTjT>e= 1 ©^SlT**- h Ad^M^lft 
Kffiflj**!., ^kPV [n] tt3K-SB*^^J6<Hc 

ixtf, ReadType= 1 , Bank=l, ReadA= 0 (££ oT, 
FRJ [0] , FRJ [4] , FRJ [8] , FRJ 
[12] ^bS5SitT?iJMatrix©^med5^-hAA»C 
tiitl^iX, ZtllC&ftLT, Bank=l, ReadB=0ICj; 
ot, FRK [0] , FRK [1] , F RK [2] , F 
RK [3] frfe******* h/W [X i, Y i, Zi. 
Wi] ^-hB^fctU^S^S. «S&wiX{wj^<3|H] 
©rt««»-Ctt. *ftfclC, ReadAlCiSSSl^l, 

2, 3©i5»^kS-frtt-tiJ:v\ BJJ<-h*»?>©y- 

km* 9 ti 4 @©rtss?^*aai-*jvNTP?i- 1 a 
[0050] -- 3©^^ h/^m^^iwi5^iaig»(si 
iast?n^ns. 0*5, io©^-c, 4o©/<-f7* 

y*HU«I^S*i.i. rta»3l*S®©— o©/V7* 
tt, u-^^y-K^^-^RR, *l«*^7 l -i?F 
1, »2ot»^y-: ^F2, ^3S5^^-v?F3, U 

v-^^y-K^^-^RRWHti^safiS^ u 

3 <S©«£*T-v?&&T*T j:t l-'fei-. ®2 4© 

(1) ©/W^y^^-C^SixSMaii, (FB 
[0], FB[4], FB[8], FB[12]) XV[n]©rtS 
ia^SrtToT-tro^SrW^^FRtnJU^'l' bU 

(2) 0^^5^yC*ffSn««J|C«KlB» <FB 
[1], FB[5], FB[9], FB[13]) XV[n]0rt««* 
SrfTo Xx<n%&$: F R C n +1] lc 7^ b U ( 3 ) ©'< 
47'7'(yxmZhZ&n&&tt> (FB[2], FB 
[6], FB[10], FB[14]) XV[n]©rtSES?»S:ff^"t 
•t©^SrFR[n+2]IC7'l' h (4) ©/<^ 7*7-1' 
VT*ffS*l4 (FB[3], FB[7], FB 



111]. FB[15]) XV[n]©rtff«J5«rffoT*0>i6* 
*rFR[n+3]|::7-f M" Z>h<Ot£iXZ>, T4*T4% 
->3yu^FR[n], FR[n+l], FR[n+2], F 
R [n+3] (4 V [n]<D V-X U 5?* * T' t &5 a 

(0 0 5 1] n©i£, -if<04®©rtg!fgffigl;:±3 
It, 5feS<0^7'7-f> (1) IzHrtZUi/Zfiyj 

hRWH:, ft&0/<>f 7*7-Y > (4) iCttttSUS?*? 

RtUUM&P, *tJOSijr^^/H!:*»t5rt«[»3IS 
*<4St5lw, WE^OfllJIf'-f ^A^)W7 % >"> 

I4\ 16*07n V &tgfi£i-5i'fii'J^^v ! ^ 
-*©p-KXttR*8*7*-*W>*';^0* hTi* 

tit. Ui?***tt#IRfe;h,fc«p-C, ^hAjEflUWI 

t0 0 5 3] CIESjfeffl**] WE*»7*oy*2 2fc 
*sv>Tl4. iffiErtSSmfl©^-^^^^-^ 

E3c&'fry<JI4lsHE£&© > tjESERtfjfc&SrStf :: 1 K 
^5= ^S'i^SO^-Clco^-CEKS^^^f-? 



10 0 5 4] -rTii, WE8lJt7*ny^2 2SrflJfflt 
KTfcBlMi-4«Jft *r(tiO Lfc F P UttlfiO^^TE 

'h&& u S?* # F R [0] p - K S ftfcfl gx- * t # 
•f 5 JESOftSr«3l L"C«*fc ^i?** FRWl;?^ 
hU PlU< . U^^FR[0]ICD-K$nfc^Sr 

+l]K7^ h-f<5. 

[0 0 5 5] m2S\Z\$ttUfi&T-*<n7*—?-y Y 

(fift) £4*. 'h»&&S££irF&16lfy Mil® 
154:2 © 1 6*»«LT«iSi-5. 4$fc» 

b<0rt<D±fi2f y htt/h»jft«T16lfs' h©T-* 
lc«toT#^$n5^«* 5 JRi-5^Pfi$rE!*-f5o -© 

HC*J^T, MX.IJ3 6 0" 14 
1. OT-h*), 1 63lftOCy h/<^->»± "0 0 0 1 

oooo" t 

[0 0 5 6] IE?2*32^^(4, ±Eft*7*— r y h <D 

[0 0 5 7] gUE^rSjaffiltJ. «tE«*7*-^<0'h».« 
UTi 6 tf-y hSr«p^Hx t Z<0*ii*Uz.1frtS&»&. 

»*i-'5t>©-C*0» WE*«aaaic*Wi:Sii5«rE 

Wffit'Oltxtt, l/-^^FR[0]O/>a 
,*iWT7Cs/ h©*TttSr0»lAt*tti:i-5. «P<C? 

5. a^dxBU^^FR[0]O*T(W»e>10lfj/ 

^^4x.e>ntV5. 02 8(c^$H5S i~s l 2 
14, 2 Oa (FM0) , SigH2 2 0 b (FM 

1) , f9H220c (FM2) , ^»H2 2 0 d (F 
M3) , 4A**DJH*2 2 6|rffiV^«JHa3a©rtSSr 
SCt?^LTV>5o S 9»^*J^T#^jfffiei3S;|wJ;5iEK© 
SSt|£^2}t»6)^ (02 8 {dtt^ro^iglSlsto 5 

it* 5 ** fens (E2 8icij^cD#^jficfe(S;j5 s ^5^T 

[0058] ffjESl~Sl 2©!^SI4 (1) ~ (4) 



ft£r-*<07&l 6f y h©rt©±££2 Ify Mi'HSt 

i-5*»Sr*tM-5. LfciSot, MWBli. ttE±tt 
2 f y KDfa-hWtfot <*©**?*-*£* 

£m&M.\zi:Z>S 1 0, S l 2©9t)ltt£©&4-KlE2: 
*©«*8*fcV5?**FR[n]XttFR[n*ll©yt>t> 

!ctt*W-5 L-C, IWB*Riy5i , 5jEK 

RtflfciS©**** WMD ST 6*1*1' 5?** F R[n] 

xiiF R(n*i]cttifrf« i k \ztti. *k»©±ee 

[00 5 9J ■ 2 9Kl*ttE]EfteiM**Jtf71-5fc 

112 9W0fg<O£*|J04Og|g7'-aj'i5 , -Cfo'3, EH© 
«*:/nv*2 2fcWLT, 8»fy hSt>'6fy hff-9tt 
5SH3 0 0, 01, irW^^302~3 

1 2tfSii*03ftfcjfe#gft3fc*ttTfc3. ^?FR 
[0]©£gr-*l2*-hB[O]A»64x6*l5, 8K> 

h&Wtfy h??f-&$gSi3 0 OttUS^FRfO]©* 
TffilOtTj/ x«r&dS+5l3»TNfc5. fllft 

?-7;v3 0 l BB2 7l=*i _ «f'M(Kl6i"5iESfcXtt 

1 6 hfy h©ft©"Fft5 f y HCfc-3TJiJ£$*l3#8 

1 6 ¥y h<D±.isL2 \fy h&MWUfc&i&ZiXZ. Mff 
ail, *©2tfy hOlKUoT, WE4A*ftlJH»K 

5?**F RMXttF Rln+l]©^*MlP1-$ 1 1 fc* 
5, ffi, W&jT—7>\>Z 0 1 &!E&T-i'&&'0*iG 
fc, jfcBtt«F-«CMt x Jt / 2 a>6tt)l Ltzft&X- 

[0060]El30liE128© (1) T'^$*t53Sl* 
t y 7\z#ftz 7-9 ©8Hi«r*v % 3Wlt J:o T^-f . 
S3 11202 8© (2) •C^Stl5^2^j/7'lC3oft 

t, JftJHI (FM0) 2 2 0 a©*J|£«*#-fct'** , 3 
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